DETAIL ENGINEERING REQUIREMENTS Preface, SBC-TP-76400
SBC Local Exchange Carrlers November 01, 2005

SBC LEC
TECHNICAL PUBLICATION

NOTICE

This Technical Publication is published on behalf of the SBC Local Exchange Carriers (SBC
LECs) as a guide for the designers and manufacturers of central office equipment, including the
providing of engineering and installation services relating to SBC LEC communications systems
or equipment. It is not intended to provide complete design specifications or parameters nor the
assurance of the quality of performance of such equipment.

The SBC LEG reserves the right to revise this Technica!l Publication for any reason, including, but
not limited to, conformity with ¢riteria or standards promulgated by governmental or regulatory
agencies; utilization of advances in the state of the technical arts; or to reflect changes in the
design of equipment technigues or services described or referred to herein.

The technigques or equipment characteristics disclosed herein may be covered by patents of the
SBC LEC or others. No license expressed or implied s hereby granted. This decument is not to.
ba construed as a suggestion to any manufacturer to modify or change any of its products, nor
does this document represent any commitment by the SBC LEC or affiliates thereof to purchase
any products whether or not it provides the described characteristics.

in performing services hereunder, the Supplier agrees to limit its activities to those necessary and
essential to performing such services, to not interfere with or misuse any non-SB8C LEC
equipment or facilities on or adjacent to the SBC LEC’s facilities, to refrain from in any manner
accessing customer lines to which customer has access and to indemnify and hold harmiess the
SBC LEC for any inappropriate use of material or information.

COPYRIGHT 2003 - SBC Services, Inc., ALL RIGHTS RESERVED

[END OF SECTION]
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6.3.
6.3.1

6.3.2

The use of legacy miscellaneous fuse bays shall be discontinued as bay mounted fuse
panels shall be the source of secondary distribution.

SPDUs shall be fused at their source (BDFB, Power Board) with a fuse size not to exceed the
maximum rating of the fuse panel.

Every SPDU shall be fed individually frem the power source (either from a BDFB, distribution
panel or intermediate PDU) using a single fuse and set of power cables per load. Fuse
panels shall not be "daisy chained” to the same source (sharing the same cable or fuse).

SPDUs may serve network elements outside the bay in which the fuse panal resides as long
as it is within a close proximity of the fuse pansl, and does not exceed the engineered
limitation of the largest output cable the panel can accommodate. Exact distances will vary
from panel to panel and overall shall not be outside of line-of-sight. Distances shall be
calculated by determining the largest conductor physically attachable to the panel (tapping a
larger cable to increase the distance is not acceptable), appropriate voitage drop, and List 2
DC amperage value to be used per fuse position.

Telecommunications Equipment Loads

The nominal voltage levels for standard telecommunications equipment are -48V. Although
nominal voltages are standardized, the limits permitted on individual eguipment assemblies
are more variable. Voltage requirements are:

a) HIGH VOLTAGE LIMIT - Above this supply voltage, equipment damage may occur.
by} LOW VOLTAGE LIMIT - Below this supply voltage, equipment does not operate properly.

¢} ELECTRONIC NOISE IMMUNITY - The power supply shall not exceed manufaciurer's
requirements and in no case exceed 35 dBmC.

The maximum allowable one way voltage drop from batteries to the served equipment via a
BDFB/SPDU shall be 1.0 volt per reference drawing SBC-P-05410-E .

The DESP shall assure that the maximum allowable voltage drop from the battery to the
served equipment is not exceeded. This voltage drop is an engineered value, based on the
minimum volts per cell (MVPC) used in calculating battery requirements. Refer to the BDFB
CO records in TAB/db & PowerPro for the engineered voltage drop values of each BDFB.

Protector And Cable Sizing

Overcurrent protection (fuses or circuit breakers) and secondary distribution cables are sized
using List 2 current drain. List 2 current drain represents the peak current for a circuit under
worsl-case operating conditions. Worst case could be a constant power load requiring
maximum current at minimum oparating voltage.

The DESP shall determine the cable path and length, and then size the cable for the load at
the maximum allowable voltage drop. The following formula applies:

CM = (11,1 XL X Fest) / V

Where:
CM = Circular Mil area of the cable
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L = List 2 Drain
Fest = One-way length of cable in feet
V = Allowable voitage drop one way

See reference drawing SBC-P-05410-E.

The preferred engineering method of power connecticn is to use a non-interrupted conductor
with connecting lugs at each end. Transitional devices shall only be used when no other
solutions (such as narrow tongue lugs) are applicable.

The DESP shall engineer wiring connections to BOFB fuse posts to be < 1/0 (based on circuit
ampacity, voltage drop requirements and connection accessibility); however, on legacy fuse
panels in primary and secondary distribution bays, fuse post stiffeners shall be required for
1/0 connections.

Cables larger than #1/0 shall not be engineered into the interior of the BDFBs or secondary
power distribution frames.

a) For external return bar BDFBs, the return lead shall be engineered to be terminated
without a reduction.

Fuse size shall be larger than the load on the cable. Multiply the List 2 load by 1.25 (125%)
to determine the correct protector size. Caution: This does not apply to protectors at BDFB
or Power Board which supply miscellaneous fuse panels as described previously under
Power Distribution Sources. Once the protector is sized, assure the ampacity of the cable
exceeds the rating of the protector. The cable size may be increased as necessary to meet
the requirements for ampacity. The current capacity of the cable is usually only an issue with
very short runs, since cables are sized first on voltage drop, then current capacity.

When adding circuit breakers to an existing PDU, the circuit breaker shall be, thermal-
magnetlc and 100% DG rated, UL listed, and the trip-free type. Contacts shall not be able to
be held closed during an over-current condition, by holding the lever in the closed position.

A circuit breaker with a 100% rating can be loaded to the List 2 drain.

Circuit breakers not rated at 100% shall be larger than the load on the cable. Muliiply the List
2 load by 1.25 {125%) to determine the minimum protector size.

Primary and secondary circuit protection devices shall be coordinated to prevent premature
operation of primary fuses caused by faults on secondary circuits. The differential shall be
approximately 20% per protection level.

Circuit breakers shali not be protected by fuses as circuit breakers typically have slower
interrupt ratings. The exceptions are:

a) I the network element rack comes pre-assembled;
b) Where the circuit breaker is used as an on/off switch at the equipment

It paralleling of conductors or reinforcement of existing, overloaded conductors is required,
they shall be electrically joined at both ends to form a single conductor. Paraileled
conductors shall meet the following:
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a) Be the same length;

b) Have the same conductor material;

c) Be the same size in circular mils area;

d) Have the same insulation type;

e) Be terminated in the same manner and area;
f) Follow the same path.

All cartridge type fuses shall be DC rated, lelecommunications power-style (e.g.
TELPOWER®) for new installations and replacements, unless ancther type of fuse is
specified in the applicable SBC Equipment or Power Drawing. Approved telecommunications
power-style fuses are listed on the Mincr Materials List and shall be used

All non-cartridge tyhe fuses and circuit breakers shall be AG rated for AC circuits and DG
rated for DG circuits.

Renswable link and H type fuses shall not be used.

Alarm pilot fuse applications other than the 0,18 amp GMT for Telpower fuse Bigcks shall be
1/2 amp. (35 or 70 type).

All DC fuses shall be provided with a blown fuse indicator connected to an afarm circuit and
indicating lamp within the bay.

All telecommunications power-style (e.g. TELPOWER®) fuse blocks equipped with a GMT
alarm fuse circuit shall be equipped with a 0.18 amp fuse.

Dummy fuses shall be provided at all exposed, vacant fuse positions. (This includes GMT
type and 70 type). 1t is not necessary to provide dummy fuses for enclosed cartridge type
fuse blocks.

The DESP shall ensure that the correct type and quantity of fuse designation pins are
provided for those fuse panels designed to accommeodate fuse designation pins.

The DESP shall provide 10% spare fuses {minimum 1) of each size and type ordered up to
100 amps, and 25% spare fuses (minimum 1) of each size and type from 100 to 600 amps.

Only manufacturer approved fuse reducers may be used for exposed face fuse positions. In
all other cases fuse reducers shall not be used.
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BRANCH-CIRCUIT AND FEEDER CALCULATIONS——ARTICLE 220

There is mo resiricrion placed on the number of outlers connected o a general
lighting or. small appliance braneh cirenit. The sumber of recepracle outlets in s
room is determined by Sectioa Z216-52({a}. k is desirable to provide more thao the
mitimum number of recepracle outlets requiced, thereby further reducing the need
for use of extension cords,

Consideration must be given o balancing the loads when terminating circuits in
panetboards.

B, Feeders

22G-10, Geoneral.

{a} Ampacity and Computed Loads. Feeder conducrors shell have sufficient ampecity 1o
supply the load served. In no vase shall the computed lvad of a feeder be legs than the sum of the
londs on the branch ciecuits supplied ay derermined by Part A of this article after any applicable
demand factors permitted by Pares B, C, or I) have been upplied.

See Figure 220-7,

{FPNY. See Examples 1 through B, Chaprer O Sen Secrion 210.22(b} for maximuom loud in amperes permitied
for lighting wnits operating wt less than 100 percent power faoor,
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Feeder conductors -

Figure 220.7, Bach pase! serves ao 80-A oad, The feeder sine is hused on the suem of the compated and
comnerted losds served by rech panel, not oo the sum of the panel o Overcormat device mting,

(b} Continuous and Moncontinuous Loads, Where & feeder supplics continuons foads ot
any combination of continuous snd noncontinuous loads, the mdng of the cvercurrent device shall
noe be less than the noncontinuous joad plos 12% peecent of the continvous load.

This section has been revised for the 1990 Tade. § requices the overcurrem
device for & fecder 1o be sized 81 not less than the sum of the combination of che

 noncominuous leads plas 125 percent of the continuons loads.

The ssgrounded secvice condoctors are oo longer required to be sized at this
value. Service conductors are required 1o have sufficient ampacity 1 carry the
foads computed in zccordance with Ardcle 220, with sppropriste demand factors
applied,

See Sections 23023, 230-31, and 230-42.

Exceprivg: Where the auembly ncdading the avercarvent devives protecting the feederis] ave listed for
aberavion wt 100 percont of their rating, neither the ampere vating. of the svercuyrent device noy vhe
anatcly of the feedvr gonductoes thall be lest than the fum of the cantinmons boad Plas the povicontinnms
lead,
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